Molecular-targeted approaches to reduce renal accumulation of nephrotoxic drugs.
Nephrotoxicity limits the clinical use of some antibiotics, cancer chemotherapeutics and diagnostic agents. Some nephrotoxic drugs are highly accumulated in the kidney via specific transport systems expressed in renal proximal tubular cells. The concentrated and retained accumulation often leads to nephrotoxicity. Therefore, the molecular-targeted blockade of renal uptake of nephrotoxic drugs is considered to be one of the promising strategies for the prevention of the drug-induced nephrotoxicity. This review focuses on recent approaches toward prevention of renal accumulation of nephrotoxic drugs, especially aminoglycoside antibiotics and radiolabeled somatostatin analogs, based on the molecular mechanisms underlying cellular uptake in the kidney. In renal proximal tubular cells, aminoglycosides and radiolabeled somatostatin analogs are taken up via endocytosis mediated by megalin and cubilin, the major endocytic receptors responsible for reabsorption of proteins and peptides in the glomerular filtrate. Some ligands for these receptors can decrease renal accumulation of aminoglycosides and radiolabeled somatostatin analogs under in vivo conditions. Co-administration of agents with which to inhibit the binding of nephrotoxic drugs to receptor(s) responsible for the endocytic processes in renal proximal tubular cells might reduce the incidence of nephrotoxicity.